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(54) DIGITAL WATERMARK EMBEDDING APPARATUS, DIGITAL WATERMARK DETECTING 
APPARATUS, DIGITAL WATERMARK EMBEDDING METHOD AND DIGITAL WATERMARK 
DETECTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital watermark 
embedding apparatus for improving accuracy at detecting a 
confidential information. 

SOLUTION: A watermark image forming portion 1006 forms the 
watermark image based on a confidential information 1004 
referring to a document image. The document image embeds a 
prescribed number of dot patterns (symbol units) to be able to 
identify the symbol forming at least one part of the confidential 
information in an area which does not overlap a letter area of an 
embedded area in the case that the ratio of the letter area is a 
prescribed threshold value and less by calculating the embedded 
area to embed the dot patterns to be able to identify the 
prescribed symbol by a prescribed filter and by judging whether 
the ratio of the letter area to the embedded area is less than 
the prescribed threshold value or not. The confidential 
information of any original document can be surely embedded 
only in the area which does not overlap the letter area referring 
to the document image. 
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[0 0 4 4] (a-7h^^-» Weiimi 0 0 4^ 

>>>^l/n.-^y h£ESLTl^< C^^cfcott, 32>> 
L9ii«(c:«Sfl|ff 1 0 0 4 *Jffifeiitf C £l*vjmT*& 

~^yh^iEiS^^-> (WT, a- 7 h/^->»t 
So ) n-^y h/^-v^gES-TSC ^^J: 

oTa^LBffi^fflffilfffl 1 0 0 4 *ffl46i&ty>3}£K:o 

[0045] 0 6t4, *gaiio«fiBTaflj"ra3.-^ h 

^ m) XiS* «T) - 4 X 2(3E>«-^3.ny hOfTjrIJ 
^-TSo ^/c, fla.Z7h^7hE 
2) ^ L, cWcl^iti^v'y^n.- 7 h^a- 
7 h A (S/>3p;l/0) lkXS^-—v h B 1 ) t 

t§ 0 0 6 (1) az7hA (->>^l/0) ^pfl 

XgcOIMI (W*tf6) JCUiEltLT, 
±(ti:LT-»#;l/0*a-ro 06 (2) ^3.— *y 

hB ^RffSor^fit CfiWAtf6) W±E« 

IT, a-7 h/^-y±tt^lt^>^l/l^gf 0 
06 (3) T^4, ^.-^y hA^-7 bBi:^:^(£lRlia 

BSSLT, a-7h/^-^^LTi/>t:;l/2 

[0 0 4 6] «?ja*^Lffi«)j&*«ll 1001© 

ba«)ii*g« 10 0 1 flDfftff KlOl/^T, 0 7 —0 1 

[0 0 4 7] S-T, *«H«JgfiKSB 1 0 0 5&, ^St^ 
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[0 0 4 8] SfrLiMMBdtgB 1 0 0 6fc*, SffittfB 1 

0 0 4*^6X«H«OW»4:LTate*to-a:aa*Liil 

fffcoo*T. 07 &&mis%:tfz>wm-?&o suit, m 

frLMKBifigp 1 0 0 6®«ffl0Mft*S-rKWH"?a5 

So 

[0 0 4 9] (Xf^y^S MOD Xfv^Sl 10 

1 Ttt. aaiss 1004 SNTcWF^fcagft-rso ns 10 
oo4*27c«F*fc:«iR-ra) e^oT, xf^ 

?S1101 74lS?ftSWiH:, 0 t 1 <Dt£y h^J 

T^s^rnsti^h-rSo L<oxfy^s 1 1 o iti± 

[0 0 5 0] Uf7^S 110 2) Xf 1 1 0 

[0 0 5 1] (Xr 1 1 0 3) 1 1 0 20 

>4C;l/n.-^ hEBRTSfif^Jtt^Siiififc* l 00707 

j^^t^wsw «s) xsh cat*) iwp7^ 

h^Sa&i&trcfclc&So uCT, S w, Shte* 

^^*WxHtni:a-7 HrWUmOSJlSli, 
M (£'J) (ff) -MwxMh-W/SwXH/S 

h 

[0 0 5 2] y hE«RT5frW©*»l5H: 

^^AHaoT^-r^c i^H, 7hE 40 

BRl5fTj»JOffi*OBiR (X, Y) (YtTXJiJ) ttA* 

JfISOx=XxSw- (X+l) XSw, y = YX 
S h~ (Y + l ) x S hO* fc*StlTl/^***«« 

I. X*«i«3b < TniiljRcfcD^:#o^«'&*c:«±Ofrap 
TntiSaiT'feOSwXShxO. 5fcTRO'.hS&$*£ 

[0 0 5 3] H8ttS/>#7l/OL- 7 bEfiRTSftJUfEtiE; 
OS*SLT^5, 08 (l) tti/y#;l/ar7 hEI 
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£fiteT^L/c£<DT£So 0 8 (2) TW7D7^ 

C0fii^0^LTl/^C^^LTl/^o 08 (3) 7* 

?U©£BiR<Offi*i*^ LT^So 
[0 0 5 4] (Xf77S 110 4) Xf77S 1 1 0 
4TH±3--y h/<^->EBRT5fSW*ffJ«-r*« 

x^^ «t) - 4X2^)i§a-yh^Ji:Sin 
Oo S-T, 08 (3) fc^Lfc$/>#;l/:ir:y hE^Rj 

s^j^ 4x2 ^««^K»-r «o 1 o<os«*«jfi-r 

S8lOifary^3%, Rfr5£<D«HifT ufB (Tu 
y hEBRTSSJUOBtf 1 ) T*&ntf:x- >y h 

[0 0 5 5] B9lia-7 VEBnTSftMOft 
^cilS^Wl^RJiQi3Lfc0T ; feSo 0 9 ( I ) « 1 o©a 

Sl^^LWSo 09 (2) tt^&OL- y h^£ — > 

tcfcfU *rjS-r«'»#;l/OL-^ FEBRJSfrJUOB* 
^lt^SS^Tu (=6) ^±Wn7hA^->^ 
« l *\ ftit(^^-7 h^£— ViaiOtf^L^ft 
TV^Ct^SbT^o 09 (3) tta-^h^^- 
>EB^5fT9W>SB*©**-fe'V h LT^&ct*^ 

[0 0 5 6] (Xf77S 110 5) Xf77S 1 1 0 

5Tto- 7 F/**->EB^5f5M*#JHLT;t-y 

t\» #l*fcf0 l 0<D<fc3U: f a-7h/^-y)7»J: 
Zf=L-y h^£->EB^StT^*i*2^Pwx p h 
= 4X4TS5^U FmmtVislstfjUtf (0 0 1 1) 
^4^7ht^o/c^t§ 0 i!0|T(ia-7h;^- 
>EB RTSfTM^ 1 2 JIJ B O^Offl^ 0 Tfe S fc 

^h^n-rtc, ^f;i/2^7h?n, itf39uatc 

[0 0 5 7] (Xf77S 110 6) Xf77S 1 1 0 
5iJ U m t± - ^ b Efi oTSt?5U fc BI i:** t? 

So 

[0 0 5 8] • Xf7y I : -»^I/OL-y hEB^IS 
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;U2) h?%> ami I (1) ) o 

£ (m 1 1 ( 2 ) ) o 

JlslW Un^y h/^->|EBpJSfi : ?iJOfil^0) Oif 

h*mvm£vizv h-r* <hi i o) ) 0 « 

KVt*2L-y hfc-fey h-TS (Hll (4)) 0 

[0059] SKrrnfcf, S:*««fc:iiW*s/ 
^7hU 3 T 

u (=6) w±*ntfsw«os/>*;v««n)aT f * 

;l/#oa*<0-frtf«[«fcOfe*:Bfc:*#<*!), ftF*§t§£> 

[0 0 6 0] (ffi*&#&fN)|Eg) V?»frU*ttJ« 
a l 0 0 2»z:jBtJSA*BtR»c:*fr*SfB^— *y ho^ so 
**fcfc, «?3l3b>La!«>ii*i6« 10 0 1 "PlBELfcfi 

[006 i ] mxis, 

• Lffl&jA^B 10 0 1 To£#* A, 
3f£i§a-7 h^t^^(§x^=Swx s h « 
*) TfeSo 

- «?SfrLSW«d 1 0 0 2^A^Mt^*5tt£ff-^ 
ol^^ h<7D;*;^£te;S iwXSi hT'fe^o 

• m*f/^X 1 0 0 8©B«g^D o u t (dp 40 
i ) , A^Jtv^X 1 0 1 0G><B*R#D i n (d p 

i ) TfeSo 

Siw=SwXDin/Dout 
Sih = ShxDi n/D o u t 

[0 0 6 2] L^LW^yU^^^X^ttOiM^J 

(d i n^Dou t bmfemwmiz&^'z 

K:**), Siw^Si h*^-rLfe±fBOSO 

j^taafcefc^o cniat)i?s^Lfttugii o so 
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*iiA,/£*ffi«« 10 0 4 0*ffl«iSA^«T-r*o 
[0 0 6 3] ixtfSw=Sh=l 2, Dout = 60 
Ot'Di n = 4 0 0T*feSi:ni:, Siw=Sih = 
1 2X4 00/600 = 8^^, Dout^Din 

£BSM**&*nT^Ts iw^s i htfst&es^s 

^#%*£>n& 0 S iw^i^O. 1%(0. 00 8 

fe. A 4D-4'X©aS:7*tt»»S4 0 0 d p i Tffi 

3000X4000 (BX) ggfcftS. B«^fcSS* 
Lfc»-&fcttB«Ofii«»J:**t*fflBfntt3 0 
00X0. 008 = 24 (HX) 3 0^®^ 

[0 0 6 4] c^Si:LT, jSfrLHfftESAM&tr 

wa-^host, e*o+»*:*aa[jRNs^fls» 

£ LT*5< CfcT, A*B»0«^ffi«)ii*a«©** 

[0 0 6 5] *|gfigOJBfiT^J:, Hi 2lZ7rsLTc£5 
tc, ^L-»y htrWUm0 4IB*JS^LB«OJlA&iiA^fc 
«4§;a.-y hffiflJUm£>+M'X) J P7V> 

ftt>-6. il 2 (l) ^L/c£5tc, ^L-^hfir^iJU 
m (x, y) ^t^^x=l-Mw, y - 1 — M h t 
L/ctt^Um (1, 1) , Urn (Mw, 1) , Urn 

(l, mh) . um (mw, mh) imzmmmmm 

[0 0 6 6] Ell 2 (2) ttrL-»y hffWO^X*^. 
(ICtliMw, Mh^nftll 6 t£>y hT^Jg 
(fMw= 4 0 0* 1 6 tr-y h(D2iiS[TS^-r^^, 

ro ooooooi iooiooo oj £&& 0 cti^ 

HtMO*««HI (XT7/S 1 10 5) tcLfc 
tfoTTll 1 111 1221 121 1 1 1 J t^oB 
ic^tSo hfrMUm (2, 1) -Um 

(17, 1) tClBirr&o BI*fcMh = 6 0 O^Zljigfc 

-^hfT^JUm (1,2) -Um (1, 17) tCfS^-r 

[0067] B12 (2) (DUm (2, 2) — Um (1 
7, 1 7) OSa«*i^U>*<0»«fi&HffiCDBtt*l3 
iLTt^L, «?2frU£ffigfil 0 0 2£:fc^T 

(1. 1) -Urn (17, 1 7 ) *JHttK»»« 1 £ L 
TffifHLfctf. Um (1. 1) -Um (X, Y) #H<D 
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ut^Di n^$nTl/^K^&4f(OmafeOtCc3:o 
E»U comicttMHim 1 0 0 4 «rffl«>i&S-r. 

(2) Titmmmmmifo^Tf&wLrctf, mmz 
mm® 2 Hitt!as«« 4 tot^r t nan?**. 
[oo6 8] bm&(D4mfom&mnmm.*mm 

*&Ct.K&&1bSklt, LttffigMl 0 10 

0 2 0BW»»-PKWr*o 

[0 0 6 9] (Xf^^S 1 10 7) HI 3liXfy^ 
S 1 1 0 7©0J£r^LTl/^o Xfy/S 1 1 0 7Tii 
Xf^/Sl 1 0 6^m£LrcrL-^ hfi^JUm ((HI 

3(1)) tffiotffiiy h^wflraaucerrs 
(0 13 (2) ) o Ma-yh*M^Ci:lcj;Dff 

«LftW*ffl«tcX»®IR*«fe^to^. SALADS 

«BB«*^«-r« (0 13 (3) ) o 
[0 0 7 0] W±, Lffl*i&**««« 1 0 0 

1 EovvfKBBLfco Hi, 0 14—019^: 20 
•BHLfttfS. « : ?a^L«tH»« 1 0 0 2 fcio^TBl 

[0071] c^a^btftffiftut 1002) »*p 
b^msa 1 0 0 2 a, ««M*k:9]Bi#nTi/^ss:* 1 

0 0 9*H»fcLT*0ii», s#i&*nTi^a«ffi« 
•ai 0 0 4*«7£-r*a«T«*o *?a^L*fflaw 

1 0 0 2li, ili^L/ti:^^ A^JtaVXIOI 
0£, JSfrLttffiSBl 0 1 itit)««SnTi/^o 
[0 0 7 2] A^tv^X 1 0 1 Oti, X* 

A^glt'fe 0 , SBHcffl«ISnfcA» 1 0 0 9 £^{fiK 30 

smjg&i 0 1 Hi, xtimmcttLT7 * jwmm&ff 
s/:/#;i/*«teu ffl*iisnfc««B** 1004^ 

[0 0 7 3] «±^«fc3^«fiE*nS«?3S^L«imS 
11 0 0 2<?)imco^T, 0 1 4— 0 1 9£r#ML& 

[0 0 7 4] GgfrL&UJgB 10 11, Xf7^S 1 2 

01) 014 &3ifr L&ffiBP 1011 oti&mtvtttti&Tjk 40 

LTt^o Xf7^S 12 0 1 TteA^rvWX 1 0 1 
[0 0 7 5] (Xf^y^S 1 2 0 2) Xf7^S 1 2 0 

2 -e t± a^j -znrmmfr s m^^~ ^ h^a^int 

[0 0 7 6] 0 1 5 tt«^««©*m*a©«IBBT* 
3 Q 01 5 (1) ^XT7^S 1 2 0 l-PA***lfcB 

Tt^o Aft^tlfcI»*Img (x, y) , x = 0— so 
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W i - 1 , y = 0-H i - 1 t?2> 0 %tc, M^&frL 

m*b&&^w 1001 T**w*izm*b&^r£m^3L-v 
h<D±%ztfmxi&*$=swxsh mm) , m^-r^ 

-TX 1 0 0 8<Dft?{lfi;£D o u t (dpi), A*F*r^ 
-fX 1 0 1 OOBM^D in (dpi) £LT. 

t Sw=SWxD i n/Dou t 

tSh = ShXDi n/D o u t 

f?2>o *r&fc>^, tSwttShti I mg£:fctf£3I 

[0 0 7 7] C OHHt Imgi)^ fI^^<D±iS 
fc*©^>:/;l/««S (x) . x^l-Sn^gg^-r 
£ G SnWi/Np (N pte 1 0-2 OSffltDggO 
t«tOi:n o £7*c, S (x) OfittWs=tSw 
XNt (Ntli2-5fflt08»), !5SttHs=Hi 
/Nh (Nhfcfc8SS) S (x) (DlmglC&lf 

S7k¥^TlR]Ofi[»t± x x N p £T£ 0 

[0 0 7 8] ffl^S (n) fcfct*3«^fi«C>±flBS 

Y0 (n) (om^m^&rFic^o 

•Xf^yi : ImgA^S (n) fcjtfrS-T 
(0 1 5®) o 

•Xf7y2 : S (n) ^LT7^^A^7-f;^ 
B^rfiSU S (n) rt^JcTSlSlKHStJSa^e* F s 

(y) fcEW* (0 1 5®) 0 
• Xf7/3 : fc3BMtTy#«5£U Fs (1)~F 
s (Ty - 1) (D^m&V 0 (Ty) , F s (Ty) 
-Fs (Ty)-Fs (Hs) O^ffl^V 1 (Ty) 
£~?& Q VI (Ty) -V0 (Ty) £ £ T y 

£:S (n) fc:*»S«^««flS)±iaofi[«kLTS Y 0 

(n) izlzy h*T£ (0 1 5®) o 

[0 0 7 9] 0 15 (4) tiFs (y) (Dy fcftt&ffli 
0*ffc«^LfcHt**So BOJ;^ I mgOlfa- 

-:wwB»a*» 1001 tj:oT«»ap» 

A^<^»jU Cft*«l*ttffi£?iJJBLTl^So 
[0 0 8 0] Xf7yi-Xf7y3^S (x) , x = 
l~Sn^T^SY0 (x) , x=l~Sn«i 

SO (xXNp, SY0 ( x ) ) , x = 1 — S n £g>J> 

W*¥fe:aa± -5 fc:«^«a«*l9HE»«iLfeH**JCtT 
T^A^li^^Pf^o 

[0 0 8 1 ] 0 1 6tt«tt««fcJla6iiSnfc3.- <v h 
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tt. X*iB«0<i#pi«tt ( I x 0, IyO)-(Ix 

•Xf^yi : A^lifitf} ( I x 0 , I y 0 ) ftfifiOW 
«*«J!)fflS (HI 6®) 0 

•Xr^2 :«J0ffi6tifc««Jt:»LT«tt««l* 

i»£-rs (ia i 6<D) o mm i ttx«a»a*su i 

0 0 1 -eS^LfcfcOfcHfcfctDT&Si: U W*tfM 
w*l 6t?>y hT^Lfc£#4)g±ffil£ >y Mi (I x 0 
+ tSw, I y 0) fc, fflTffilT^ Mi ( I x 0+ t S 10 
WX17, IyO) tIfta*nT^tOiLTtttH 

HT*? -Y hh~7 j B OHJ*«©**vsa 3 left 

tiTi/^^o^w^-r^ 6®) 0 

• Xf7^4 : £»Hii«ttl;*J« 10 0 1 THzy hLfci: 

*i:ise©i«*TMwo«i*a7tr* (hi 6©, ®) 0 

[0 0 8 2] A*H«fc fttfS y h<DA^£<D 20 

unfit sw, t s hi±wMtf^mtiT^&$><D(D, m 
mmmmc&vzm^ma&mit, mi s-evtmLtt 

h=12, Dout=600, D i n = 4 0 0 <Dt§nT* 
ti, tSw=tSh= 1 2X 4 0 0/6 0 0 = 8tS§ 

fc#>, mmzmmte 8x17 = 13 6 sBiRSflEo**? 

K5£*T £ c ifi rTUB £ * S o 30 

[0 0 8 3] X*I«fc^J5flfa- y K0X<D*SS 

iMwkHi 5fr5»snfc«j§««<sD«i x 1-1 x 

0 Affile, 

S i w = Mw/ ( I x 1 - I x 0) 
Sih=Mh/(Iyl-Iy0) 

[0 0 8 4] (Xf7yS 1 2 03, S 1 2 0 4) |1 40 
7tiX-ry 1 2 0 3 ^Xf'^S 1 2 0 4 <D|£0J30 
T&£ 0 XT7/S 1 2 0 3«n.ny M^£ — VCTfctc: 

-yM>-vu (x, y) t*«ts«fa-ynj 

&y*fr$ ACO&tjBF u (A, x, y) fcggtSo 



[0 0 8 5] 7>r;b^BtCOU^Ttfn)^LTn-'V h 
/^->U (x, y) tC^-r^tB^fBF u (B, x, 

y) #tm-f£o 

[0 0 8 6] Xf7^S 1 2 0 4T1iFu (A, x, 
y) hFu (B, x, y) *J±«U cn£<7)g<D*&*r 
fit I Fu (A, x, y) -Fu (B, x, y) I tffc£ 

^tiFu (A, x, y) hFu (B, x, y) (DjzZl^ 

Fu (A, x, y) >Fu (B, x, y) T 
&tU£U (x, y) fc&S/ytfOl/OtfS&i&Sn. Fu 

(A, x, y) <Fu (B, x, y) T'fetUfU (x, 
y) lCtei/>#;Vltim&&£tlT^2>t>(D £•?%><> 

[0 0 8 7] mi 81±XtV?S 1 2 0 3 t^TV^S 

1 2 o 4*ma-rsgij<D^ffioattWHTfe«o h i sic 

*5V>T, H 1 7 i:|H!^ltC^.— *y M*£ — VU (x, y) 

2 AonvsRU a— s/3 s JX±T£ftfcf, 
ftti/>*;I/At*Si:fiJSt*o -^-^ M**->U 

(x, y) rttcfe^Ts/^^i/ATfes^jpj^^nrca 

Sary h;^- >U (x, y) t»tS7^;I/^ A© 
ffiMFu (A, x, y) tmm-tZo f:f:U fl^ 
-*y Hf03V#U ol — i/3 >«4 f 7 A 

[0 0 8 8] 7>f ;l/*Blco^TfcHfil£LTa-y h 
>^£->U (x, y) k:»-rStH*«Fu ( B , x, 
y) #fWTSo 

[00 8 9] Fu (A, x, y) ^Fu (B, x, y) 

^^->y h/^->rtT?«imsn^a^»T*a<ii:* 
p^^, xf7ys i 2 o 4©fia^«H 1 7 trai:4:a 

[0 0 9 0] A*iif«^6»&ns-r^Ton.- ^ h/^ 

* — >£J*LTH 1 7*fcl±0 1 8. ^L<t±[Hl7h 

[0 0 9 1] (X^^y^S 1 205) Xf 7^S 1 20 

Om-rTjjSOWI^LTl/^o 0 1 9 T»tt5/>#;l/tf*J 
^T^,nTt^j:t^ft:fi>'>^l/2^7 h^nt 

[0 0 9 2] «±HftBJLfcd:-9tC, **Sf60Jgi^^<tn 

(a) a*>L*fflA-ras:*®«o*^oEHttffi*^ 
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8a u era 

^Bgos/y^W *8!«>iiCrrc«), 7EOS:S*^OJ:3 

So 

(b) w^Bo^ytf^aftatftt^iwtictt. ffls 

(c) Sabi&»1R«OtttU^, fcS»«fctt-rs2o 

>r otB^fflo^n^pnoasios: if <fc t» > v# « 

(d) a»ii/L««^»ftHo«tt««*-fey h-rsB 

x 7W^itc^i$nS c t ft < iE»fcBtt««*ffi 

om-rck^Riflifca*), *tuM»©*ffiW**ia±« 

[0 0 9 3] 2 <0*fif&G>JB<8) B 2 0 tt. *§m\<D 

i?s^bft*si«K^rMit*^ 0 si© 20 
**©»iifca**j«tt. m^Mfr Lmmmw 2 0 0 2 

So CUT*, «?a^.LfflAii*»H 10 0 1 <D«j8*5 

& vmmtm 1 conMofcm t m— -efcs t © ^ -r s 0 

[0 0 9 4] (»»^SX«Ui»2 0 12) £*iH 
£&27U&tfi3l5 2 0 1 2tt, W^ffi 1 0 0 9 lefiLT 

a^rtT^SP^T^So 
[0 0 9 5] 02 1 ttX*M5&a3r/uttffiSB<Diftff*^ 30 

-rasna-efeSo ccTffl^LT^*&syu±, raws: 

• 1 0 0 9eo**SP»-aU3b<«jE«4ifTfBS$nfe«fc 

^n/cwttt 1 0 0 9 tea, 

(1) h^A6jA^nT*5t), 

(2) (*3^B«CW©««) fcttS/>#;l/jL 
-*y htfffilcfflato&gcftTl^So 

£^-51$a#fc£o C(Ofc*b 9 (9]gKf<D) 40 
*JH*"T S c fc K: £ oT*OB**fffi««lca?A,J 

[0 0 9 6] ttTORHTtt, A^lfvWX 1010T' 
^l^*fifi^Hgk^«tcA^®®k^o 

• n^a^La^i&^sH 1001 "exs*^S465i/u 
rm^rL-y h^^^^x^=swx s h (is 50 
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X) TfeSo 

•iffii6jiA,^fI^-'y hm±, ix^=nwxnh 

• A^®<S^43ttSM^rL-*y homzZHS iwxs 
i ht'SSo 

[0 0 9 7] llT, a*x/WXOj»«fi^A#x>* 
^XOBMtfeL^t&lcH:, S i w=Sw, S i h 
- S h k&Stf, »«fi#34S«^K:tt*n60ifcfc 

iots iwks i h^tti?n«o #j;u£m*>xvw 

0 0dpi T&ofctf'&Klte, S i w== S wX 2/3, 
S i h = S h X 2/3 k&S 0 

[0 0 9 8] (Xf7^S 2 10 1) Xf7^S 2 1 0 
[0 0 9 9] B2 2li, X*fli«ffltB®«OSttWHT* 

mm*o. ^mmmfottm-tzmmm* 1 k^s 0 - 

Kc|||/hL^IMfK«^««m(BBttki9« (0 2 2) 0 

cos iwxs i hmm<oo?>mtfoT*&%mmtfffij£(D 
mmj nK±T»htf, ^ntc^js-rsx^fM^ciam® 

ft^M^ffl^rO k-TSo iiTnti SiwXSihx 
0. 5gfi<0ffik*rs 0 

[0 10 0] Xf7^S 2 1 0 2T^A*i31jfa^WLT 
OL~ *y hfT^JUm^f^feit^^V^U^-^y h£)*£fcB 

[0101] (Xf7?S 2102) H2 3tiXx^y 
S 2 1 0 2^1iIT , fe^o $"T, XAIMnwXn 
hmo^xiytr (1 7P7^^^tiS iwXSi 

h) ksmwl, (02 3 (2) ) , ttm-$nrc7uy?z: 

£ icmm&fcy << K> is V^;l/o.- >y ho^W^ 

fT^o 

[0 10 2] i/V^l/OL-^y h*^ttJT#fc*^-5^0 

WS«±H l 8 0KKkra«fc, ff»H17-f;l/*ASft 



(13) 



4$BS 2003-209676 



23 

%>i&mtf%:^£ htcaic-r^o -r^T^ya^ 
mT^LTchco^^y bt&mmmtwx (023 

(3) ) o a- 7 htttt51i«0*#*«»tij*titern 

[0 10 3] (Xf^^S 2 10 3) Xf7^S 2 1 0 
fcXf^yS 2 1 0 2T*ft^LfcrL->y h»tH®®^Jt 

swr«« aaxtftti) te-gnr& 0 l/c^ots:^ 20 

«ft<0fc&5fti^»«ft< rfl]gij;£« OR) tc*tLT£?« 
[0 1 0 4] B2 4«Xf7^S 2 1 0 3^0T*$ 

[0105] §2 5it^A,i^&^>rcm^commm^s> 

^l/^ci6B^fii^ 1 (02 5 (3) ) o L^L4 30 

46, a.-^ hfflmiB«o»jsrs«WiHfilt«ft^Ofca 
£ (02 5 (6) ) o LfctfoT, cne^i®^ 

cft^^r/jfm-esachft^ST** (82 5 

(9) ) o 

[0106] m^^-v bttzzzimiz'bz 

[0 10 7] A*««amH«*5J:tf^--y hft» 
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[0 10 8] tt±RWLft«l:5K:. *H«<0»ffifc:±ft 
[0109] (S3 0|*iSE<Dfi5^) 026 

ffl^aasjStt. «?»*plsam&**B3 oonci 
»a*««»lH««3 0 1 2tfiiiin2n. a^^b^ 

ttJ^®3 0 0 2lCgi!)£»MfRtttljS3 0 13, 7^ 

melasmas 3 014, 30 1 5, 

*Ufl»W*«3 0 1 6fc<fctftfc;T^JSffi3 0 17^ 

[01 10] (a»a*flf»E»»3 012) fflfeii 

*ffi#ISlES95 3 0 1 2fcfc. »ft^LIBflWcffl*atr«^ 

Ksaft^Ljswe^sES-rsw^T&So com^s 

[0 1 1 t] (ai»3i*fi^»»mS|5 3 0 13) 
*««ft*a*3 0 1 3ttS«>ii*«^ftiE»gB3 0 1 

2T3E^L/*c^ffi^7tL, mfrLmm^&mcm*b& 

[0 112] (7 4)]/2titf3mK&&3 0 1 4) y*>\s 

[0 l l 3] («JSHIfiH3J£ffl 3 0 15) »aHffl*iJS 
2P3 o l 5 7?t±7>r;l/^m*fiM(ttigB3 0 l 4TItSL 

fem*ffitai46a*{s-^»[ttagP3o 1 3T»feai&a 
[0114] (tttUfi^tHSff 3 0 16) ftffi«-^its 

gf53 0 1 6fc*X]gHffi$J£gP3 0 1 5T»5tlfclM* 

[0 115] (]&XhM£&3 0 17) a^W^SP3 
0 17fi, S*&*«^»ttfflffl5 3 0 1 3T'ISgbfciE 

«?ft^«a«^ff»aP3o i 6-cf#&nfc««»*tt;tt 
racfc^cfcDa^A/*ft<fTten^H5ft^w^, *> 

[oii6] m*b&&mmmmt®3 012)027 
«a«>5i*(i^ai5sa5 3 0 1 z^sM^^-asnH-e 

[0 117] (Xf^yS 3 10 1) 02 8ttXf7^ 
S 3 1 0 1 OKWHT&So Xf'y/S 3 10 1 7?fcJ:, 
^*r^~ 'y hWJUm (02 8 (2) ) ©tffl^ I wi 

>h (leSffln.-^ ^LTffflt^ (02 

8 (3) ) o ^.ny hfrJlJUmOaaaffl^-^ h 
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fciMB-r* (ctitiiy h«IE>Wl(fttTWNu Cx, 
y) x=l-Bw, y=l-Bh £W£) 0 S7D7^ 

LT 0Hx;S£=) bwxbh^ (H2 8 
(4) ) o 

[0 1 19] ttTOKHTtt, hWJUm^f 
Z (Mm&L) ^MwXMh^Lf:^, TO^)7P7 

16, feSfflrL-^ I w-4 fc-TSo Lfctf 

oT. tffi^fRl^^u^^S^B h=Mh/b h=Mh/ 
16, ZTuv $CDm?3fa(D±%'Ztebw= (Mh-I 
w) /Bw= (Mh-4) /4i:^§ 0 20 
[0 12 0] 3 10 2, Xf7^S 3 1 0 

3) El 2 9^X77^5 3 1 0 2$S£lf7sTVZfS 3 1 
0 3<D?SlWmT*$>2>o Xf7^S 3 1 0 2T&3.— y h 

& Q 0 2 9©«T(d:^^ hftBB»*ffift5!INu (X, 

•Xf7^l :Nu (X, Y) mj#*B-r«zL-y Mt?U 
Vm±T(Dm%g t *m*)&-$- (0 2 9®, ®) 0 30 

®. ®) o 

£ C T, V^;boL - y h <0«M«>5i*^iJttai l <£)^S£ 

[0 12 1]Xf77 P S3 10 3SXT77S 3 10 2 

•Xf7^3 :N (X, Y) = 7 1 *-ii»T«ST* 
(0 2 9®) 0 

•Xf7?4 : X^^y3^$Sm^f2©ffl^-'y h^(D 
Wl5tS««ti:«;hf5 0 (02 9®, ®) 

[0 12 2] LcT^Lfc» n.-^ h^f5^#{iLtT 
^J<D 1 ftKttJ&r?Z>3-—V hWJUm^b h £ I 
6, IHSffln.— ^ h^<D*g I w*4 hLTl/^fc#>, a. 

»tt IwXbh = 4X16 = 64 £&£ 0 ^fc^n^ b so 
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-*y hR (*ffilE»^-y httfcnf-S) I wx b MS 
w = 64/4=8i:«o Lfc^oT, H-yhlE»# 

fcttzL-^hlB»#ffifTWfl!)l5»JBO««*, 3-4^ 
Bfc«:25UB, 5-6ffB^tt3WB. 7~8fTBfctt 

49JBoi«»**n j rn*ffiisa3.-^ hr (8^ 

[0 12 3] tKDmvi±=L-y hR*ffi»LTt^tf f 

«1f«**ST«fc«>ti:W0aT6n5¥(ttlE»^^ 
«>, I^ICA^XSSIiJ^cWLT^-^ hEfiWiffiffMO 

[0 12 4] fcfc, Egfflazy h^ti^«Mf^^ 
£o i:fc, E»ffla.-«y h?|«i:x-y hfrWUmO* 

[0 12 5] rt- ^ MT^JUm^fc^ffEiSffi 

fit^o ffl«*^nrct)LTjt75"^fBSffl^- 
^ h f©*«tfS[*«nft < a o fc«^T t . t> 5 

^ 0 <mt±±T7?fRitco^TfeipiaT»So 
[0126] ft*3, issffl^.- ^ hm^mmmcDEc 

[0 12 7] (aA6jA^{t^a^mgP3 0 13) JMTO 

• m?3S^LiH46^S!l3 0 0 1 TXS*^ffl4i)ii/u 
fcffa-7h^?^SwxSh (PiiR) TfcSo 
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BO— fflgiTSSo 

■ A*iS«^*tta^#aL-^ hO^^tiS iwxs 
i hTfe£o 

[oi2 8] H3 o«a*ii*fi^isftma5 3 o 1 30 

'Xfyyi :XAi»*SwxShfllfl)7D'^lL» 
fiJLT, a— *y hfTWUm*Hfi-ra (03 0®) 0 10 

«a-ra»»**oa-r (i3o@) 0 

^Cfcfc*oT«»ii^liy h5tt*«7&r* (H3 
0®, ®) o H2 9®fc*$v>T. 8B»fl§3.— hflffctl 

U 2007^;^ (37 A hy j 
B) eoffl*«*W-»L. HlAf8tf**^li5u!)7-f;W 

»*fflffM*«7tr* (B3 0®) o 
[0 12 9] (yj}VZ&t]mW&%$3 0 14)031 

«7-<;i/5*jai*fa»mgP3 0 1 4oaiaT*fea 0 £c 
a^^^^^b) com^fit^tf»*r^ (030®) o « 

W^ffl©«*ffli !7 >r B fc: «fc S m^ffico*^fi^^: 

TX-r*y:/l*fTt\ m***7-r;l/*a*fl[fTWFm 
(x, y) , x=l-Sw, y = 1-S h«»j£t5S 

^^WESiTSo 40 

[0 13 0] (*3MBa¥U£ffi3 0 15)03 2tegig 

&fc*6oigfii (TsW) TfeO, y^/i/^ffi^fitfr 
MOffi*OSSIS<0ffl[^BBfflT s*ja*fc&6fcf. A2jH 
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>T7l/^OtH*fif) W^Fa, «*«aF s&iffr&M 
fit sOSWBfi*18£t4 (03 2®) o clCTttflH* 
SJ«8fii* ts = Fa-Fs*3 £-T& 0 

• Xf7^2 : :7*;l/*m*ffifiW& t s iC^oTZHB 

fkU ^-7hftfflIS^Mts (032®) o 

»#ffifT0J*Mmi«>3 (0 3 2®) o 

»A, MME«#fflffWteiaW« (0 3 2 

®) o 

•Xf^^s: aft£»fl«RtttUS3 0 1 3TI« 

u -r^<TOB*k:ov^To^tni*s f (t s) h-r 

£ (0 3 2®) o 

- Xf7ye : S f ( t s) *<»/hi:ftS t s£:T s t 
L,Tf2&T£ (0 3 2®) o 

• Xf7?7 : t sfcA t£rSn*, t sSSEWr* (0 
32®) o A t «fe?>^i;46^46fcffi3b\ Xf7^1T 
**fe*fllfliSFs (ffllittf A t =F s X0. 1 

• Xf7^8 : T s^l»ILf:^effl?7t 

£ Q ^n^ttntf, xf7^nci§ (032®) 0 

[0 13 1] (tftffl«#W-»SB3 0 1 6) 03 3&8lffi 
{f-^ft^3 0 1 6 0KBHHT?*«o ZCD^ftcomMte 
«BBHfflWSa5 3 0 1 5^6fi6nfe«aHffl[T s ICJ: 

#SI^T, KaMtt¥U£ffi3 0 1 5fct5f£|f0— <DjQ.g* 

fbu haujH«"*ffrii'rs (03 3®) o 

• Xf772 : a-7 h»UH«fc**LT:x- y hftBB 
iliMtfT?J^Tti*6£ (03 3®) o 

• Xf7^3 : h«ai®fi^-7 hftESmffi 

a*, a.-** hfti»Hiffi^jicie»r« (033 

®) o 

•xf7^4 : a46ii*m#tR«imsP3 0 1 

»d (x, y) hmmmmwvmmmcm 
ntz> (033®) o bmmmffimo&mcD 

liNu (X, Y) KfcW-SD (X, Y) tt, iEUffi^ 
-^y hW^^^TC^tifc^L-^ hi/>^;l/a^R (X, 
Y) , X*r^y3Ttt5ffl^tifc:aL-y h'»^l/|S^C 
(X, Y) £ LTD (X, Y) =R (X, Y) -c 
(X, Y) iCZ^TlftWZtlZhCDt? ^ Q 
[0 1 3 2] (^^A>W3!gP3 0 17) a-7 bftg5» 
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m&.<D&m<D^mN (X, Y) fc*S***3t;rA,©*lj£W: 
D (X, Y) ltm^TlXT<D&olc'rt 5o 

(1) &**<i&ta2rftfc#2fA, : D (X, Y) >TA 

(t Af4iE©3Si$) rieiisnT^fcirL- •> h~»x>]s 

(2) s^tfitssssnfc&afA, : d (x, y) <tc 

(3) ftSXttb : (1) , (2) fcW 

[0 1 3 3] W±gttWLfc«fc5t, ^Hfig^Jg^fCkn 

( g ) mtiLh.itm^miwm-t z>£tr% mntkm* 
^h&m<vrc&<omfflzmm*&#>z>£bi*T-<£z> 0 
(h> mm^ntc^mKML, &m9mtci&&i*ffla 

[0 13 4] t4±, »ttW5&&mi*tt&&*mit£fr 

SEiEffJCSSiJ u#s C £: &^t-$ 0 , *-ne>jcoi^ 
T fe £«C*fSW©«tB««ilfflK:JB-r * i: 78?sn 

So 

[0135] mz-is, m3<r>mMcomm<n&m(D&tic 
m 1 ©na©®»o«ui*m\ sasBffi!|9j£S3 0 1 
5 T-mztitzmmmmT s %m 1 ®ia£<Djgii<DX7^ « 

ys 1 2 0 3^3*l>*Xx-yyS 1 2 0 4©sas (0 1 

±t So 

[0 13 6] |S|«lc^3©Slfi60^0^SOfci:»c^ 
2OSfettO}BJ8£0ja31*ffV\ SJSBBffiWSSP3 0 1 5 

[0 13 7] so 
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[fH§©»« W±KWLfcJ:5lc, *«WO±BaSb 

J5HU **fc«*&ft^»*fc©*»*©a&StiWH (ft 
^BS<D-»^;l/) ^ffl46iityfcJ6, 7t<D:£tttfi:£>c}: 3 

So 

(b) ^K©-»jp/l/*ai6ii*ia:lr^fia«K:«. ffifi 
T'^So 

(c) S46ji*1fffi©^tH^C, $SI«t«t5 2 0 

ay? ■< /i'*<o&ftm<D*n?n(Dma%: eicxk> -> 

(d) a*iiA,^ffl#aft^fl3«ttis«*-i2-y h-rsjn 
ttie*fiw**e^*««>i&tr««© 4 Kfcig^-r s c t 

-h»:SCi:#T*#So 
[0 138] ±ie?MJ®^JScoff^TRttBJ-]bfc 

(e) 9J»JStifc:S:»fc:»U ifcflESWJ^JiJfcttlE 

#So 

(f) £SiS®*^<ofr©:/o>y£fc:#iiJU &7n 
AJSBfOf$^*« Rlflg t & S o 

(g) m*b&/ur£mmsi*sm?%££T% m^temsp 
&¥A,mm<Dfcibe>&m&wm%!£*!>z££&-e%Zo 

(h) aigij^nfcAatc^L, ^esu^tcx^j^iiiD 

Lfc 0 , ff«©i^?iJ*i^IEffi% 2T?S*-r 5 «fe 5 
[^fficoffim^SJB^] 

[01] ttFafrLffliM&ftaB&tfWfafrLtttiiSE 

B^iifiic^^-riSB^iaT-fe So 
[02] ho— «g*^-rK?aHT?fe t) . 

(1) {i^L--y hA*, (2) lii— 'yhB^^LTf 

So 

[03] 0 2 ( 1 ) ©ili^{iiO^(t^ a r c t a n (1 
/3) CD^lRj^&BfcKrffiSTfeSo 

[04] fl^n.--y h<o~ m^-rmmmv^*), 

(3) t±3.--y hC^r, (4) aizyhD*. (5) 

[0 5 ] mmmmcr>wtwmT°3b k> , c 1 ) «^ 7t-E 
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H«0»«fcLfc««*5*U (2) It (1) Oi^gffl 
h A*ffl*3i/u«— IM*^U (3) I* 
( 1 ) ©fII(^tl^-7 h B*Sfcii/uJ£-ffi|* 

[06] :x~y h/**-><D— «*StR«BTS«o 
[0 7 ] 3Sfr LBtM&ftffi 1 0 0 6 <D&a<oatn*arr 

[08] S/>#;1/OLziyhlE«^5f^JO-ffi|*i5W-K 

[09] ^ h^^-VEHpTSfTMO-ffll^^-ratt 10 

[0 10] 3.- >y h^^-Vfif^JO— fiW*^*riMWHT 
$><l>o 

[0 11] n.— y hfrJUO— ««^-TBlBBHTfi*; 
[01 2] Htt«Ee«H««KBBHT«So 

[0 1 3] xf7^s i i o 7 (D—m&^'?mwmT*& 

[0 14] a^LttfflWl 0 1 1 <D9BM(D9iti1txk*Kt 

[0i s] m^m®.(Dtfimj5&(DmwmT&Zo 20 

[0 16] ■tt«««Cffl»ii*tlfeOL- V hfxWO** 

[017] Xf7^S 1 2 0 3 ^Xf7^S 1 204O 

[B18] Xf7^S 1 2 0 3 ^XT7^S 1 2 0 4^ 
^f2^^)jy^7?^Sf40/j0Tfe^o 
[01 9] :x-y h^^-VfrM^6IWH*«?)a-r 

[0 2 0] *«BBO»2©Hflg(DJBttO«fi8*^-rHT? 

fc£>o 30 

[02 1] ^?H£K^/u^wa5(?Di&^^^^gsn0T* 

[0 2 2] ^««ttffia«OKBBHT*So 
[02 3] Xf7^S 2 1 0 2 0ittMHT*fe5o 
[0 2 4] X"rv7S 2 1 O3OM0T^So 
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[025] cScar/u^feofta^oKWH-efeSo 
[026] *«woffi3oiitto}Ba8o«fi!c*^'rww 
0-efe^ o 

[027] aAii*«^aiEaep3 0 1 2o»ff*st 

[02 8] Xf'y^S 3 10 1 OgttWHTfeSo 

[02 9] XT7yS 3 1 0 2&&TSXtv7S 3 1 0 

[0 3 0] S«>ii»e#»«lttJffl3 0 1 3 

[03 l] 7^;l/?ijm^{ISaigP3 0 l 4 4>BM8H"M5 

[032] ajaBBffiw^SB 3 o i 5(omwmT*$>z>o 
[033] ^am^tf^gP3 o 1 6<DmmmT$>z> 0 

1001, 2001, 3001 « : ?jgfrLS«>i&#g 



1 0 0 2, 
1 0 0 3, 
1 0 0 4, 
1 0 0 5, 
1 0 0 6, 
1 0 0 7, 

1 0 0 8, 

1 0 0 9, 
10 10, 
10 11, 

2 0 12 

3 0 12 
3 0 13 
3 0 14 
3 0 15 
3 0 16 
3 0 17 



2 0 0 2, 
2 0 0 3, 
2 0 0 4, 
2 0 0 5, 
2 0 0 6, 
2 0 0 7, 



3 0 0 2 

3 0 0 3 

3 0 0 4 

3 0 0 5 

3 0 0 6 

3 0 0 7 



200 8, 3008 ffi^j-fVWX 

2009, 3009 mmxm am 

2 0 1 0, 3 0 1 0 AAf^^X 
2 0 11 aifrUfcfcHSP 



1 0] 



[0 1 9] 



I Q I Q M M I — ^ 



10 11 

0001. 
oooo 



0201 
2221 
2222 
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1003 
1005 



[132] 



^1004 



1006 



1007 



1008 




1009 



§ra5*Ltttt£ft i 002 

—>» 

1010 



1011 



(1)o.-^hA 
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(1) 



1 


2 


1 


1 




2 


1 


1 


1 




1 


1 


2 


1 




1 


1 


1 


1 





(2) 



0 


1 


2 


0 


-»^;u2^st>^r 


0 


1 


2 


2 




2 


1 


0 


2 




2 


2 


1 


0 
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(3) 



|~0~| :i— ?hA(-»40W)) 

(T) ^L-^i-E(->>^2(^m^»^;u)) 
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1011 
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[0 7] 



[08] 



S1101 



S1 102 



S1103 



S1 104 



S1105 



S1 106 



S1107 



II U I llIU 



1 4] 



SI 201 



S1202 



S1203 



S1204 
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1 11 
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^flB*22?fl22B2*2?flflflfl£2 

?gg2sSggg2g2?2g!H2S2gBflBB2? 
?2^flflg2S2:222?2222!S2flflBB32 
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0000 
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0 10 0 

o 1 <( o)L 
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1 1] 
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2 2 ... 2| 2 2 2 „j 


2 2 ; 2 




2 2 



(2) Step 2 



1 1 1 1 1 1 1 1 1 ; 1 1 1 1 ; 1 1 1 1 

0 0 11 j 0JM0|_1 0 01! 1 110 
00 0 ~o\ 0 00 0\ 1 0 0 1 ]l"l 1 0 
0 0J ij 00 00^000 ij 1110 
0610; o~o~o 6] do 0 o| o"i 0 0 



0 0 1 0; 0 0 0 1 J 1 1 0 0|0 1 0 0 



00 0 0! 0 1 0 1| 00 0 oi 1 1 1 1 

.22 00 ! 2 2_„ 2jj0 2 2 Oj 1 112 
2~2 2 2*} 2 2~2 2j 0 2 2 1 ] 1 1 1 2 
2 20 Jj 2 2 2 2 [22 2 1 1 1 2 
2 2 0 2| 2 2 2 2J 2 2 2 2| 2 0T2 
2212|222^01 22'2122 



(3) Step 3 



0 OOOi 0 1 0 1| 00 OOl 1 1 1 1 

_ 2 _ 2 OO] 2 _222| 0 2 2 Oj 1 112 

2 2 2 2| 2 2 22| 0 2 2 1 [ 1 1 1 2 

22011222 2' 222 211 1 1 2 



2 2 02; 2 2 2 2| 2 2 2 2; 20 2 2 
2212' 222 2i 012 212122 



(4) Step 4 
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